Abstract. We show that continuous bilinear forms on spaces of continuous functions can be approximated by norm attaining bilinear forms.
arguments we use to deal with bilinear forms do not work in the AMinear case N > 2, unless L is scattered. Thus, for scattered L we are able to show the denseness of norm attaining Nlinear forms on CQ(L). We conclude the paper with some remarks on norm attaining multilinear mappings between spaces of continuous functions and a short discussion of the numerical radius of such mappings.
Main results.
Throughout L will denote a locally compact Hausdorff space and CQ(L) will be the Banach space of real or complex valued continuous functions on L vanishing at infinity, with its natural supremum norm. We denote by M(L) the dual of CQ (L) , that is, the Banach space of real or complex regular Borel measures on L, endowed with the variation norm. The following lemma was proved by W. Schachermayer [17, Lemma 3.1] in the real case. We give an alternative proof which works in the complex case as well. LEMMA as required. Note that in case K = L the lemma is trivial; we simply take for 5 the identity operator and/ 0 = go-• As a consequence of the above lemma, the result in [17, Theorem B] can be extended to our slightly more general context, with exactly the same proof. It is clear that <p attains its norm if <p does, but the converse is far from true, even in the case TV = 1 (see [10] ). THEOREM 
Let W be a weakly compact subset of M(L), iio 6 M{L) and e > 0. Then there is a bounded linear operator S
: M{L) -> M(L), \\S\\ < 1 such that (1) there isf 0 e C 0 (L), \\f o \\ = 1 with UMOII = Wo, Sno), (2) \\SfM -IM\\ < s f o r
Every continuous bilinear form on Co(L) can be approximated by norm attaining bilinear forms.
Proof. Let <p € £( 2 Co(L)) and e > 0 be given. Since every bounded linear operator from CQ{L) into Co(Z-)* is weakly compact [11] , we can use the above theorem to find ij/ e C( 2 Co(L)) such that ||i/r -^|| < e/2 and the operator \jr attains its norm, that is ||i^|| = ||iK?o)ll for some go e B Co •
In general, the denseness of norm attaining bilinear forms on a Banach space does not imply the denseness of norm attaining TV-linear forms for TV > 2 (see [13] ). Actually we do not know if the TV-linear version of the above theorem is also true. Nevertheless, our proof for bilinear forms will work for TV-linear forms provided that the corresponding operators are weakly compact. We next give a characterization of those locally compact spaces L such that every bounded linear operator from Co(L) into C( N Co(LJ) is weakly compact. Recall that L is said to be scattered if every nonempty subset of L has a (relatively) isolated point. If L is scattered then M(L) can be identified with l\ (F) for some set P and CQ(L) is an Asplund space (see [7, Lemma VI.8.1] ). On the other hand, if L is not scattered, then CQ{L) contains /i. Part of the following proposition may be known but we could not find a direct reference, so we indicate a proof. PROPOSITION 
Proof. (l)=>-(2). This follows from the fact that £( 2 X) can be isometrically embedded into C( N X) for any Banach space X and any TV > 2. (2)=>-(3). If L is infinite (otherwise there is nothing to prove) the identity operator from co into loo factors through Co(L). Hence there is a (bounded linear) operator from CQ(L) into loo which is not weakly compact and (2) implies that £( 2 Co(L)) -C(Co(L), M(L)) cannot contain (an isomorphic copy of) l x . Then we can apply a result by G. Emmanuele [9, theorem 4] to obtain that every operator from Q(L) into M{L) is compact. If follows that CQ{L)
cannot contain /) (see [12, Corollary 5] , for example) so L is scattered. 
does not contain /<*, and, being a dual space, it cannot contain CQ. NOW we can use a theorem of Pelczynski (see [8, Theorem VI. 15] ) to obtain that every operator from Co(L) into C( N+l Co(L)) is weakly compact. By the Brace-Grothendieck Theorem (see [8, pp. 177 ]) every such operator takes weakly Cauchy sequences into norm convergent sequences. Since Q(L) does not contain l\, (4) follows from Rosenthal's l\ -theorem. It is easy to show that CQ(L) has property (0) if and only if L has a dense set of isolated points, and this is clearly the case when L is scattered. Moreover, it was shown in [6, Theo-
and Y has property (/?). Therefore, from Theorem 3 and Corollary 5 we obtain.
We conclude this paper with some observations on the numerical radius of a multilinear mapping. For a wide discussion of the linear case we refer the reader to the books by F. F. Bonsall and J. Duncan ( [3] , [4] ). In [6] and we say that cp attains its numerical radius if the above supremum is actually a maximum. We will next show that in the case X = CQ{L) there is no difference between the norm and the numerical radius (see [4, Theorem 32.5] for the linear case). We need the following elementary fact. For the second part of the statement, it is obvious that <p attains its norm if it attains its numerical radius. For the converse, just note that, if cp attains its norm, the above argument works with e = 0.
•
